Exam 3 Test Pre

Substitution and Elimination

Breaking down each reaction:

Sn2
supstbutlon nuoleoPnilee bt mglecular
L oncented
Strong Nic -

E2
gliminatimwv bt mgl¢cular
[@W&&(/“béd
strong puse

Sn1

supstbution hupleo Phiee  Uhi molec niav
Siel —~WwsSe

weak WNUE

E1

gliminatiow  unimglecular
SteP-wise

weal buse



What is said to be the rate-determining step in an Sn1 or E1 reaction? (Circle the 2 answers)

@ Loss of a leaving group
. Backside attack

C._ Carbocation rearrangement
Formation of a carbocation
E. Mixing the solution of chemicals

T/F: Rate-determining steps are typically very quick
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Solvents
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Determining Nucleophilicity

Charge: more [{Iﬁﬂ@w\’& charge, b./; 61519‘/‘ nucelophile
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Electronegativity: In polar protic solvents, EN and nulceophilicity are )V| UUS@

Polarizability: The ability of a very large atom to ﬁ@l"ﬂ'ie/ 7 dmglc‘é?,'regardless of
solvation

Is@or -OH a better nulceophile?

Determining Bascity
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Identify the better nucleophile:
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E & S Practice

What is true about the free energy diagram below?
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Reaction coordinate

The reaction is an endergonic reaction, meaning Gibbs free energy is less than 0

The reaction is most likely an Sn2 reaction, which is unimolecular and exergonic

The reaction is a competing reaction between E2 and Sn2, both are endergonic, where
Gibbs free energy is greater than 0

The reaction is most likely Sn1, which is exergonic, where Gibbs free energy is less than

0

E. The reaction is E1, an exergonic reaction, meaning Gibbs free energy is greater than 0

Give the major product and identify the reaction below:
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Reaction Scenarios

1. Emily wants to make an ether compound using 1-bromo-1-methylcyclopentane. What
kind of reagents would be good for this?
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From the previous problem above, Emily mixes the reagents and heats them up in an
Erlenmeyer flask. When she is determining her final product, she notices she isn’t getting
the desired product. How can she change her reaction conditions to get the product she
wants?
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2. Harvey is working on synthesizing a new drug. One of his reactions is taking
chloroethane, sodium methoxide, and turning it into the compound below

/\ 5 yd
Unfortunately, he is completely out of his stash of aprotic solvents. Can Harvey still
complete his reaction? If so, how can he do it?
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E&S Charts
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Strong base Strong base Weak base Weak base
Weak nucleophile Strong nucleophile Strong nucleophile Weak nucleophile
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Alkenes
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Designate E or Z for the compounds below:
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Name the compounds with E and Z configuration in mind:
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Predict the dehydration products below:
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Acidity of alkynes
Ethane Ethylene Acetylene
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Synthesizing alkynes via dehydrohalogenation
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Mechanism:
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Acetylide Anion:
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Acetylide ion
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Using acetylide ions in reactions



Syn and Anti-Addition
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Reduction via catalytic hydrogenation

Similar to converting an alkene to an alkane, we can convert an alkyne to an alkane
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Using a poisoned catalyst

Under regular hydrogenation, it is difficult to isolate the cis-alkene intermediate. To stop the

reaction at a cis-alkene we use a [O (ﬂf S@Vléd Caﬁ'a{ l\/jS‘JG (aka Lindlar’s Catalyst
or P-2)
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Dissolving Metal Reduction

Alkyne to &V‘Q LS Alkene viaan __(7 [/l £ addition
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PSA: Pay attention to the arrows being used!

Double-barbed Single-barbed
arrow arrow
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Shows the motion Shows the motion
of two electrons of one electron

Practice

Br Br /
)_Sv NaNH:2 C




é H2
Lindlar's \/

Q/_\JH/\’H o
N
\‘ " > \({ R \
(9 ont /v eed

L U< W&COL,
Juﬁ.b qn @KMW/& ’.\)



